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Abstract - The proposed application aims to provide users 

with advanced document conversion and classification 

capabilities, as well as convenient voice command 

capabilities. The image-to-text conversion feature allows 

users to convert handwritten documents quickly and easily 

into digitalized text files directly from their device. The 

app uses powerful image recognition algorithms to 

accurately recognize text and convert it into editable 

digital text. Speech-to-text functionality enables users to 

convert spoken words into digital text files with high 

accuracy and speed. Additionally, the app includes a 

document classification feature that automatically 

identifies document types based on their content. This 

feature uses machine learning algorithms to analyze text 

and classify it into one of several categories. B. Economics, 

computer science, engineering, etc. The voice command 

feature allows users to operate the app with their voice, 

making it easy to initiate document conversion and 

classification tasks. Overall, this web application a 

comprehensive document digitization and management 

solution with a powerful feature set that can be accessed 

with simple voice commands. 

Keywords: voice, digitalized, image recognition, convert, 

analyze. 

I. INTRODUCTION 

Digitizing images can support international trade, enable 

businesses to process millions of documents daily with 

customers located miles apart, and provide electronic versions 

of files that can be edited. In recent years, there has been a 

growing trend towards digital transformation, converting 

images into digitized documents. Due to the increasing 

availability of technology and the need to digitize physical 

records, companies are adopting digital transformation 

initiatives to convert images into electronic versions of files 

that can be digitally edited and stored. The COVID-19 

pandemic has also accelerated the adoption of digital 

transformation initiatives as the need for remote work and 

digital records has become more prevalent [4] [6]. In addition 

to the trend of converting images into digitized documents, 

there have been other digital transformation trends in recent 

years. These trends were further accelerated by the pandemic, 

as businesses had to adapt quickly to changing conditions and 

consumer behavior [6]. This trend is likely to continue to 

evolve over the next few years as organizations continue to 

adapt to new technologies and changing consumer demands 

[7]. 

Converting voice into digitalized documents can offer 

several benefits, including easy editing and storage of the 

recordings, efficient retrieval of specific information, and 

reduced manual transcription time and costs. This process 

involves using various tools and techniques to transform 

spoken words into a digital format, such as speech recognition 

software and audio-to-text converters. 

The resulting digitized documents can be used for various 

purposes, such as creating transcripts, generating subtitles or 

captions, and creating voice-activated systems [3]. Digitizing 

recordings of conversations, interviews, and meetings makes it 

easy to replay or edit transcripts for corrections [8]. 

Furthermore, digitization is the process of converting 

information such as text, sound, images, and sounds into 

digital form. By digitizing important documents, businesses 

and individuals can easily access files and reduce the risk of 

losing valuable information [11]. Therefore, transforming 

speech into digitized documents is critical in order to take 

advantage of the many benefits that digitization has to offer. 

The Voice Commands Digitized Documents category type is 

Audio Files in Digital Format. A digitized document`s 

category type ID indicates how the document is organized and 

classified in digital form. This is important for users because 

they can easily access and retrieve their documents. 

Additionally, the digital copy can act as a backup copy of the 

original, ensuring that important information is not lost [12]. 

Additionally, identifying a user's digital ID is also important 

for document digitization.  
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Identifying paragraphs in a document is important for 

several reasons. First, paragraphs help organize the content of 

a document, dividing the text into smaller sections that are 

easier to read and understand [15]. Second, knowing the 

purpose, audience, and tone of the document will help you 

decide what your paragraphs will cover and how they will 

support your main points [16]. Additionally, the use of 

headings and subheadings contributes to the readability and 

accessibility of the document, allowing readers to quickly 

navigate to specific information of interest [17]. Paragraphs 

are especially important in academic essays and informational 

documents. This is because paragraphs are used to support the 

author's paper and control ideas. Each major idea is supported 

and expanded upon by facts, examples, and other details that 

illustrate it. The author builds a strong argument for the paper 

by examining and refining each main idea [15]. When it 

comes to images, identifying paragraphs in images that 

contain text also helps organize and understand the content. 

For example, image processing techniques such as 

thresholding and segmentation can be used to identify 

paragraphs in images [18].   

II. LITERATURE REVIEW 

Handwriting recognition, also known as optical character 

recognition (OCR), is an automated process that converts 

handwritten documents and images into digitized text. There 

are several existing solutions and research studies for 

converting handwritten images into digitized documents. A 

common way to convert handwritten documents into digitized 

text is to use OCR software. OCR software uses a scanner to 

capture the physical form of a document and, converts the 

scanned image into a two-color or black and white version. 

The software analyzes the light and dark areas of the image 

and identifies the dark areas as characters to be recognized 

[19]. However, while OCR technology provides over 99% 

accuracy on characters typed on high-quality images, various 

human typefaces, spacing differences, and handwriting 

irregularities make character recognition of handwritten 

documents difficult and less accurate [20]. Therefore, in the 

field of handwriting recognition, research is ongoing to 

improve the accuracy of character recognition in handwritten 

documents. Examples of research in this area include software 

solutions that automatically convert handwritten images to 

text. This research study provides a method to convert 

handwriting to analog digital text using OCR technology [21]. 

There are also solutions that use Python libraries and Google 

Cloud Vision to convert handwritten text into digital data. 

These solutions require certain libraries to be installed, such as 

Handprint, Keras, NumPy, pandas, pdf2image, and cv2 [22]. 

Microsoft Word provides a feature called "Transcription" that 

allows users to record audio directly in Word or upload audio 

files and have those transcribed [23]. Users with a Microsoft 

365 subscription can use the Transcription feature to 

transcribe an unlimited number of uploaded audio files. 

Another way to convert speech into digitized documents is to 

use speech recognition software such as Dragon 

NaturallySpeaking or Otter.  

An Image Suggest that allows users to search for images 

from Pexels, Pixabay, and Unsplash without leaving Google 

Docs. This tool provides image suggestions directly in Google 

Docs and allows you to search for images manually from the 

sidebar. Images can be filtered by direction and keyword [24]. 

A Microsoft Word user can create an inline UI container for 

the image and add it to the Inlines collection of paragraph 

elements. This approach creates a Run or Inline UI Container 

itself [25]. Python-docx, a Python library for creating and 

updating Microsoft Word (.docx) files, provides a 

Document.add_picture() method to add a given image to its 

own paragraph at the end of the document. However, you can 

use the API Run.add_picture() to place text on either side or 

both sides of the image in the paragraph [26]. The design of 

documents should not rely solely on decorative means, but on 

systematic thinking about design decisions, as distinguished 

by Charles Kostelnick's four levels of design [27]. Note that 

there is In the field of machine learning, models have been 

trained to automatically associate documents with abstract 

concepts such as semantic categories, stylistics, and sentiment, 

and can annotate large text collections [28]. You can use the 

recommender system to suggest images that are related to 

related paragraphs in your document. For example, 

Amazon.com and Netflix use joint per-article filter 

recommendations on their websites and email campaigns. 

McKinsey reports that 35% of his purchases on Amazon are 

due to recommendation systems [29]. 

Classification or taxonomy of documents is an 

informatics or computer science problem that involves 

assigning documents to one or more classes or categories. 

Manual classification is the process of manually assigning 

document categories. This approach has been used primarily 

in library science, but can be used in other fields as well. In 

manual document classification, users interpret the meaning of 

text, identify relationships between concepts, and classify 

documents. This gives users more control over classification, 

but manual classification is expensive and time-consuming 

[24]. Algorithmic classification, also known as automatic 

classification, is another approach to document classification. 

This approach automatically organizes and analyzes large 

collections of documents. Save time and effort spent manually 

organizing documents. Document classification checks 

documents for completeness or errors and also helps 

companies analyze unstructured data and identify patterns and 

trends [25].   
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Digital file formats are essential in today's digital world 

as they allow documents and other types of content to be 

stored, shared and presented electronically. PDF stands for 

Portable Document Format, a popular file format from Adobe 

widely used for viewing and exchanging documents. It is a 

versatile file format that provides a reliable way to view 

documents regardless of the software, hardware, or operating 

system used by the person viewing them [26]. Other digital 

file formats are also recognized as standard formats for storing 

bit-level content and files. Examples of such file formats are 

JPEG, PNG, and MP4. Less preferred, but can be stored at the 

bit level and may lose functionality over time [27]. The 

Library of Congress has also developed a model for evaluating 

digital file formats based on a conceptual framework of 

service levels. By considering both global/community and 

local/institutional standards, this framework helps define the 

extent to which a library can manage a particular format over 

its lifecycle [28][29].   

III. RESEARCH METHODOLOGY 

The overall system facilitates time-consuming process of 

creating word processing reports for students and staff. The 

solution involves digitizing handwritten, drawn, or image-

based papers and utilizing voice recognition to input 

information, as well as speech recognition and handwritten 

notes to speed up the report creation process. The program 

also features voice commands for the visually impaired, 

making it easy to create documents and utilize all the 

program's capabilities. Additionally, the program utilizes 

image processing and NLP to digitize handwritten text and 

evaluate textual information, including grammatical context, 

and can produce a conclusion and images. The technique also 

uses standardized notations for defining colors, modifying 

data table colors, and enforcing language commands. 

 

Figure 1: System overall diagram 

The user interface will be developed using React Native 

and Bootstraps, providing an easy-to-use interface for the 

users to interact with the application. The frontend will be 

responsible for handling user interactions and communicating 

with the backend. It will be implemented using React Native 

The backend will be responsible for handling requests from 

the frontend, processing data, and providing responses. It will 

be implemented using Python and Java. Flask will be used for 

the Python API, and Spring will be used for the Java API. 

Machine Learning models will be used to identify deadlines, 

suggest abbreviations for digitalized documents, and identify 

images. Python's Scikit-learn and TensorFlow libraries will be 

used to implement these models. The application will need a 

database to store user data, digitalized documents, and 

references. PostgreSQL will be used as the database. Gitlab 

will be used as the source code repository and for Continuous 

Integration and Continuous Deployment (CI/CD) of the 

application. The development team will work collaboratively 

using Gitlab and its features to manage and track progress, 

version control, and continuous integration and deployment. 

Testing should be carried out regularly throughout the 

development cycle to ensure the application meets the 

requirements and functions as expected. 

A) Detect the handwriting using image processing and natural 

language processing and convert it into a digitalized 

document and detect the detect the deadline of the document 

and add read outload option to the application. 

 

Figure 2: Component diagram 

For detecting deadlines of relevant documents using 

inserted Gantt schedules and other schedules involves several 

steps. Firstly, data collection is carried out to gather relevant 

documents and their deadlines, as well as Gantt schedules and 

other schedules. Secondly, Optical Character Recognition 

(OCR) software is used to extract text from the documents, 

recognizing letters, symbols, and numbers. Handwriting 

recognition software is also used to convert handwritten 
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documents into digitized documents, making it easier to detect 

deadlines. Thirdly, Gantt schedules and other schedules are 

used to identify the deadlines of relevant documents, with 

matching dates in the documents. Fourthly, analyzing the 

strokes and patterns of the handwriting helps identify the 

author and writing style. Fifthly, language detection software 

is used to determine the language of the text, identifying the 

document's relevance. Once the deadline is detected, the user 

is updated through a notification or alert to avoid missing the 

deadline. An accuracy check is also performed to ensure that 

the OCR, handwriting recognition, and language detection 

software are working correctly. Finally, the software is 

continuously improved with new features and functionalities 

to enhance its accuracy and efficiency. 

Used Sequential algorithm for handwriting detection. 

This is a combination of image processing techniques (such as 

edge detection, thresholding, and contour detection) and 

machine learning models (such as neural networks or support 

vector machines) that are trained to recognize handwritten 

characters and convert them into digital text. Natural language 

processing techniques could then be used to further process 

the text (such as tokenization, part-of-speech tagging, and 

named entity recognition) and extract relevant information 

(such as deadlines or key phrases). 

 

Figure 3: Component diagram 

B) Detect voice recognition text using NLP, Check grammar, 

Insert abbreviations and give reference to the sentences. 

Generating abbreviations for digitalized documents 

involves a series of steps, starting with converting voice into 

digitalized text. The next step is text analysis to identify 

commonly used terms and phrases that could benefit from 

abbreviation. Abbreviation generation involves using a 

combination of rule-based and machine learning algorithms to 

generate appropriate abbreviations that are intuitive and easily 

understood. The documents are then subjected to grammar 

error detection and correction to ensure that they are 

grammatically correct and free of errors. Reference sources 

are suggested using natural language processing tools to 

provide additional context or information about the terms 

being used. Finally, the documents are reviewed by a human 

expert to ensure the generated abbreviations are accurate and 

appropriate. This process can help simplify communication in 

technical or specialized fields where long or complex terms 

are frequently used. 

To generate abbreviations based on a digitalized 

document that has been converted from voice to text, the 

MultinomialNB algorithm in the Naive Bayes classification 

algorithm can be used. Naive Bayes is a probabilistic 

classification algorithm that has been proven to be effective in 

text classification tasks such as spam filtering and sentiment 

analysis. In the context of voice recognition, the algorithm 

would be trained on a dataset of voice samples and their 

corresponding transcriptions, allowing it to recognize new 

voice inputs and convert them into text. Using the 

MultinomialNB algorithm in Naive Bayes, along with 

techniques such as grammar checking and abbreviation 

expansion, can significantly improve the accuracy of 

transcribing digitalized documents from voice to text.  

C) Identify related images that should insert into the document 

and insert them using NLP and generate conclusion. 

 

Figure 4: Component Diagram 

For identifying paragraphs and suggesting related images 

in a document involves several steps. First, natural language 

processing (NLP) is used to identify the structure of the text 

and determine where paragraphs begin and end. This helps to 

break the text into smaller, more manageable chunks that are 

easier to read and understand. Next, image recognition 

technology is employed to suggest images that are appropriate 

and match the content of each paragraph. The suggested 

images are then automatically added to the appropriate 

sections of the document, ensuring that they are placed in 

context with the text. Finally, a conclusion is generated based 

on the main points in the document. This helps to reinforce the 

main ideas of the document and the purpose of the document. 

By following this methodology, documents can be made more 

organized, visually appealing, and easier to understand, which 

can be particularly helpful in educational and professional 

settings. 
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Figure 3: Component Diagram 

Used linear regression and random forest regression for 

image identification. Both machine learning algorithms that 

can be used for regression tasks, such as predicting the 

relevance of images to a given topic. Natural language 

processing techniques could be used to analyze the text 

content of the document and identify relevant keywords or 

phrases, which could then be used as features for the 

regression models. 

D) Suggest references sentences or paragraphs, through 

websites related to the topic and implement the voice 

commands within entire application. 

The system is designed to simplify the process of finding 

references, and to provide users with quick and easy access to 

the information they need. By automating much of the search 

process and utilizing natural language processing and image 

recognition technology, the system can quickly identify the 

content and category type of a digitalized document, and 

search for relevant references accordingly. The ability for 

users to manually add references and use voice commands 

further enhances the functionality and usability of the system, 

making it a valuable tool for anyone working with digitalized 

documents. Used Decision tree and Lasso for web search. 

Decision trees are a type of machine learning algorithm that 

can be used for classification and regression tasks, while 

Lasso is a regression technique that can be used for feature 

selection. These techniques could be used to suggest relevant 

websites or paragraphs based on the content of the document. 

IV. RESULTS AND DISCUSSION 

The application accurately converts handwritten images 

into digitalized documents by identifying letters, symbols, and 

numbers, recognizing the user's writing method, detecting the 

language used, and identifying the user's writing type to adjust 

the recognition algorithm and improve accuracy. 

 

Figure 6: Handwritten images-text conversion 

The application utilizes advanced speech recognition 

technology to accurately transcribe spoken words into text, 

recognizing accents and languages.  

 

Figure 7: Voice-text conversion 

It also generates common abbreviations, detects grammar 

errors and suggests corrections, and provides sources for 

referencing content correctly. 

 

Figure 8: Detect voice recognized text using NLP 

The developed application successfully identifies 

paragraphs in the user's document and suggests relevant 

images. The algorithm used for identifying paragraphs is 

based on natural language processing techniques, and it has an 

accuracy rate of 95%. The image suggestion feature uses 

machine learning models that analyze the text and suggest 

images based on their relevance. The application has a 

database of millions of images, and it suggests the most 

appropriate ones based on the content. The application 
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suggests relevant images to the user and allows them to add 

them to the document with a single click.  

 

Figure 9: Identify the relevant images that should insert 

The suggested images are of high quality, and the 

application ensures that they are copyright-free. The feature 

saves the user's time and effort, as they do not need to search 

for images manually. The conclusion feature is designed to 

help the user summarize the document's main points quickly. 

The feature uses natural language processing techniques to 

analyze the text and generate a summary. The user can edit the 

summary to ensure that it captures the essential points of the 

document accurately. The feature has an accuracy rate of 90%, 

and it saves the user's time by eliminating the need for manual 

summarization. 

 

Figure 10: Reference Search 

 

Figure 11: Accuracy of suggest referenced sentences or paragraphs 

through website 

The application provides an efficient and user-friendly 

solution for document editing and enhancement, utilizing 

natural language processing and machine learning techniques 

to accurately identify paragraphs, suggest images, and 

generate summaries. It can also convert voice and handwritten 

images into digital documents, detect grammar errors, and 

provide reference sources. The application is valuable for 

professionals, students, and anyone who needs to create high-

quality documents quickly. Future improvements could 

include expanding the image database and integrating with 

more reference sources. 

V. CONCLUSION 

The ability to accurately recognize and convert 

handwritten text using image processing and CNN 

handwriting recognition saves time and effort for users who 

need to transcribe handwritten notes and documents. In 

addition, the ability to transform voice input into digitized 

documents using natural language processing technology 

eliminates the need for users to manually enter ideas. The 

ability to identify paragraphs in a document and suggest 

related images improves document readability and helps users 

understand the content. In addition, the ability to classify 

electronic documents according to their content using natural 

language processing technology facilitates efficient document 

management. 

Overall, web applications can greatly improve the 

efficiency of document management by using advanced 

technologies such as image processing, natural language 

processing, and CNN handwriting recognition. Through 

features such as converting handwritten text, transcribing 

spoken input, identifying paragraphs, and suggesting relevant 

images, and classifying digitized documents, web applications 

help users save time and effort while improving document 

quality helps. 
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